Abstract-Routing plays a critical role in determining the performance of a multi-hop wireless mesh network. When there are a large number of nodes available the task of communication becomes quite challenging. Our main concern is energy-efficient routing. Energy conservation is a critical issue in wireless networks for node and network lifetime, as the nodes are powered by batteries only. One major approach for energy conservation is to establish a communication session which consumes the lowest total transmission energy. This optimization problem is referred as minimum-energy routing.
discussed various categories of energy efficient routing protocol.
METHODOLOGY
Routing in multi-hop wireless networks is a critical process.
Routing schemes should be carefully considered in order to maintain the connection between the communicating nodes. It is the sole responsibility of the routing protocol to establish a communication link between the source and the destination.
Routing protocols can depend on some Metric in order to choose the best path for forwarding of packets [8 -12] . The metric that we have focused is the Transmission energy. 
Ill. PERFORMANCE EVALUATION
For performance evaluation of our algorithm, we consider four network scenarios of medium size, and find the routes for various numbers of users to the BS. Table I shows the particulars of the network scenario. The following cases are considered for every network scenario I.
To route a packet to the base station the nodes do not need to know the exact positions of all other nodes.
ii.
Ill.
IV.
v.
VI.
For each node, information about its neighbors and base station is sufficient. We assume that every user has a 15Mb file to transfer.
viii. The energy consumption is proportional to the square of the distance between two nodes. [17] We also assume that the nodes obtain different bit rates over various transmission distances, as shown in Table 11 . A. Results and Discussion The fourth scenario, shown in Fig. 4 consists of 20 nodes including the BS and users U1, U2, and U3. Here, the transmission range for all nodes is 4 km. In Fig. 1 , the routes found by applying both MA and MD algorithms are shown. The power supply of wireless nodes is very limited, and the transmission energy is directly proportional to the square of distance between the two nodes.
[19], [20] .
Since we know the relation, D 2 = D i + n; But, it is seen that it is not always the case that the path with least energy consumption provides high throughput. As for U3, from Fig. 6 , we can see that the throughput by MA path is more but since it consumes higher energy for transmission, the MD path is chosen with moderate throughput. For the third network scenario, the energy consumption for each path is shown in Fig. 9 and throughput for each user is shown in Fig. 10 . For U1, U2 and U4, the MA path consumes less energy and also provides better throughput. For user U3
the MD route provides better results For the fourth network scenario, the energy consumption for each path is shown in Fig. 11 and throughput for each user is shown in Fig. 12 .
For UI and U2, the MA path consumes less energy and also provides better throughput. For user U3 the MD route provides better results. information of the nodes and the route so constructed is energy efficient. In our further work we show the performances of the network by mixing both MA and MD for optimal routing and compare them for both centralized and distributed route.
